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(54) LIQUID CRYSTAL DISPLAY DEVICE WITH NOISE SHIELD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To adopt constitution which facilitates 
production and is low in a cost. 

SOLUTION: This liquid crystal display device has a liquid crystal display 
panel 1 1 which is provided with a liquid crystal layer between a counter 
glass substrate 2 disposed on a display surface side and a TFT(thin-film 
transistor) glass substrate 1 facing the same, a front polarizing plate 12 
which is disposed on the display surface side of the counter glass substrate 
2 and noise-shielding transparent electrodes 7 which are formed on the 
surface of the counter glass substrate 2 between the front polarizing plate 
12 and the counter glass substrate 2 and is connected to the ground. 



* NOTICES * 
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damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display with a noise shield characterized by comprising the following. 

A liquid crystal display panel in which a liquid crystal layer was provided between a front substrate provided in the display surface 
side, and a back substrate which counters this. 

A polarizing plate provided in the display surface side in the aforementioned front substrate. 

A transparent conducting film which is formed in the surface of a front substrate between said polarizing plate and a front 
substrate, and is connected to a ground. 

[Claim 2]The liquid crystal display with a noise shield according to claim 1, wherein the aforementioned transparent conducting 
film is connected to a conductive case which has ground potential via conductive adhesive tape provided in the periphery. 
[Claim 3]The liquid crystal display with a noise shield according to claim 1, wherein the aforementioned transparent conducting 
film is connected to a conductive case which has ground potential via a conductive member welded by pressure to the periphery. 

[Claim 4]The liquid crystal display with a noise shield according to claim 1, wherein the aforementioned transparent conducting 
film is connected with a ground of a drive circuit of said liquid crystal display panel via a flexible printed wiring board connected 
to an anisotropic conducting film and this which were provided in the periphery. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display with a noise shield provided with the interception 

function of a spurious radiation noise. 

[0002] 

[Description of the Prior Art]A liquid crystal display panel is provided with the electrode formed in two glass substrates which 
generally face, and the liquid crystal material ****(ed) between both glass substrates as a basic building block. In this liquid 
crystal display panel, it displays by impressing the voltage according to display information to each pixel (picture element 
electrode) of every, and turning a liquid crystal on and off by this, or showing that middle state. At this time, voltage change is 
performed to the counterelectrode side in accordance with that drive method. 

[0003]For example, although driven in a TFT-liquid-crystal display panel with the voltage reversed for every line and every field, 
The alternating current drive also of the counterelectrode is carried out on the voltage near the threshold voltage of a liquid 
crystal from the purpose of dropping the driver voltage of the TFT side board with which the TFT element is provided, i.e., the 
power supply voltage of the driver IC connected to the TFT side board. 

[0004]By the above voltage change of a counterelectrode, conventionally, with the liquid crystal display, the unnecessary 
radiation noise occurred and surrounding apparatus is affected. Since the above-mentioned spurious radiation is the harmonic 
content of the drive frequency of a counterelectrode, it is a low frequency wave comparatively in spurious radiation. For this 
reason, it jumped into the antenna of AM radio, for example, and disturbance is done to reception of AM broadcast. 
[0005]In particular, the car-navigation system and the display for mount which use a liquid crystal display have spread, and in the 
vehicles which carry these, when distance of a car antenna and a liquid crystal display cannot be secured enough, serious 
disturbance is received in reception of AM radio in recent years. 

[0006]Thus, when the position of an antenna cannot fully be kept away from a liquid crystal display by restrictions of the design 
of a car, etc., it is possible to take the following measures by which the conventional proposal is made. 
[0007]For example, the protective panel which has a transparent conducting film is provided in JP,5-150214,A (the 1st 
conventional technology) on the surface of a liquid crystal display, and the composition which intercepts the above-mentioned 
spurious radiation with a transparent conducting film is proposed. 

[0008]The above-mentioned conventional technology is shown in drawing 5, when the above-mentioned protective panel is 
shown concretely as an acrylic board. This liquid crystal display is provided with the liquid crystal module 52 which includes the 
liquid crystal display panel 51, a back light (not shown), a drive circuit (not shown), etc. as shown in the figure, and the acrylic 
board 53 is formed in the front-face side of this liquid crystal module 52. The transparent conducting film 54, i.e., a transparent 
electrode, is formed by vacuum evaporation, and the terminal 55 for grounding connected to this transparent electrode 54 in the 
ground is connected to the field by the side of the liquid crystal module 52 in this acrylic board 53. Thereby, the above- 
mentioned radiation noise signal is absorbed with the transparent electrode 54, and is passed via the terminal 55 for grounding in 
a ground. 

[0009]The above-mentioned protective panel is not used for JP,10-142584,A (the 2nd conventional technology), but the 
composition which provided the transparent conducting film for intercepting the above-mentioned spurious radiation in the 
polarizing plate is proposed. 
[0010] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional composition, the following evils are 
invited and it has the problem that the marketability as a display is spoiled or a manufacturing cost becomes high. 
[001 1]That is, in the 1st conventional technology, since it is what adds a protective panel to the front face of a liquid crystal 
display panel, garbage and dust collect on the crevice between a protective panel and a liquid crystal display panel easily. As a 
result, deterioration of grace is invited while the workability of the manufacturing process of a liquid crystal display falls, and 
using a liquid crystal display. 

[001 2]Acid-resisting processing according to a multilayer film to the polarizing plate of a liquid crystal display panel in order to 
reduce reflectance in the 1 st conventional technology, For example, when AR processing (low reflection processing using 
interference by a multilayer film) is performed, an acid-resisting function will be spoiled by reflection with the above-mentioned 
protective panel added on the polarizing plate. For this reason, it will be necessary to perform acid-resisting processing also to 
rear surface both sides of a protective panel. As shown in drawin g 6, specifically, the antireflection films 56 and 56 were formed 
in both sides of the acrylic board 53 in which said transparent electrode 54 was formed. 

[0013]That is, in addition to the transparent conducting film for a spurious radiation shield, an acid-resisting membrane process 
is needed for the surface of this transparent conducting film, and the processing which electrically connects the above- 
mentioned transparent conducting film with an external earthing terminal etc. is needed for the protective panel further. As a 
result, the composition which provided the above-mentioned protective panel will become expensive. 
[0014]In the 1st conventional technology, by adding a protective panel to the front face of a liquid crystal display panel, the 
thickness of the whole display increases, and also when saying that goods are not realized depending on the installation 
requirements in the inside of marketability not only falling but a car, it produces. 

[0015]On the other hand, in the 2nd conventional technology, when the transparent conducting film for a spurious radiation 
shield, for example, an ITO film, is provided in the surface of an antireflection film provided on the surface of the polarizing plate, 



an acid-resisting function will be spoiled with this transparent conducting film like the above-mentioned case. 
[0016]Since a transparent conducting film serves as a lower layer of an antireflection film although an acid-resisting function can 
be maintained when the transparent conducting film for a spurious radiation shield is provided in the surface of a polarizing plate 
and acid-resisting processing is performed on this in the 2nd conventional technology, While the absorption function of spurious 
radiation falls, the following special structures for grounding a transparent conducting film are needed. As a result, in the 
productivity, cost, and quality of a liquid crystal display, it becomes disadvantageous. 

[001 7] For example, contact resistance becomes very high when grounding a transparent conducting film through the above- 
mentioned AR layer used as an antireflection film. Then, in order to lower resistance, how to apply silver paste on the surface of 
an AR layer, and form an electrode can be considered. However, the spreading activities of silver paste are required in this case, 
In order to establish the coating regions of silver paste in a polarizing plate, the outer diameter of a liquid crystal display becomes 
large, the marketability's falling and silver paste can be shaved, leak is caused in an unnecessary part, and problems, like there is 
a possibility of reducing the quality of a liquid crystal display are invited. 

[001 8]When forming an AR layer, adopting how only the electrode section removes the AR layer in pattern NINGU is also 
considered. However, the following problem arises in this case. That is, although a polarization hill is manufactured by cutting to a 
product dimension what was formed in the oban, by the method of performing above-mentioned pattern NINGU, it is hard to 
adopt such a manufacturing method, and the large cost hike of a polarizing plate, i.e., a liquid crystal display, is usually invited. 
[0019]On the other hand, when a transparent conducting film is provided in the rear-face side of a polarizing plate, while the 
above problems resulting from a transparent conducting film serving as a lower layer of an antireflection film can be avoided, they 
invite the following problems. 

[0020]That is, as shown in drawing 7 (a), the TAC (triacetyl cellulose) layer 63 is formed in both sides of the PVA (polyvinyl 
alcohol) layer 62 to which the polarizing plate 61 usually serves as a polarization base. To this polarizing plate 61, the transparent 
conducting film 64 is formed on one TAC layer 62, and the adhesive layer 65 can provide it on it. And the layered product 
containing such a polarizing plate 61 is stuck on the surface side of the liquid crystal display panel 51 by the adhesive layer 65, 
as shown in drawing 7 (b). Thus, the liquid crystal display formed is stored by the metal casing 66 used as a shielding case, and 
the above-mentioned transparent conducting film 64 is connected with a ground, for example through the terminal area 66a 
formed in the metal casing 66. 

[0021 ]In the above structures, since the adhesive layer 65 is located between the polarizing plate 61 and the liquid crystal display 
panel 51, it must be transparent and a conductive adhesive material cannot be used for it as the material. In this case, the non- 
conducting adhesive layer 65 serves as hindrance, and cannot connect the transparent conducting film 64 to the terminal area 
66a. 

[0022]For this reason, it is necessary to remove the adhesive layer 65 in the portion between the transparent conducting film 64 
and the terminal area 66a, to combine a conductive adhesive layer in the above-mentioned portion, etc. In this case, when 
applying an adhesive material to the polarizing plate 61, pattern NINGU is needed, and a fall and cost hike of the productivity of a 
liquid crystal display will be invited like the case where the transparent conducting film 64 is formed in the front side of the 
polarizing plate 61. 
[0023] 

[Means for Solving the Problem]This invention is characterized by a liquid crystal display with a noise shield comprising the 
following, in order to solve the above-mentioned technical problem. 

A liquid crystal display panel in which a liquid crystal layer was provided between a front substrate provided in the display surface 
side, and a back substrate which counters this. 

A transparent conducting film which is formed in the surface of a front substrate between said polarizing plate and a front 
substrate, and is connected to a ground. 

[0024]According to the above-mentioned composition, a radiation noise signal produced in a liquid crystal display is absorbed 
with a transparent conducting film, and is passed in a ground. 

[0025]Therefore, in a liquid crystal display with this noise shield, the situation where the above-mentioned radiation noise signal 
is emitted from a liquid crystal display with a noise shield can be controlled. Thereby, a liquid crystal display with a noise shield is 
carried in a car, and even if it is a case where distance of this liquid crystal display and an antenna of AM radio cannot fully be 
secured, the situation where the above-mentioned radiation noise has an adverse effect on a receive state of AM radio can be 
controlled. 

[0026jWhile garbage and dust collect on a front face of a liquid crystal display with a noise shield and the workability of a 
manufacturing process of a liquid crystal display falls like [ at the time of providing a protective panel which has a transparent 
conducting film for a noise shield ], A situation where the grace falls while using a liquid crystal display, and the situation where 
the marketability is spoiled by thickness of a liquid crystal display becoming thick are avoidable. 

[0027]Since a transparent conducting film is the composition directly formed in the surface of a front substrate between a 
polarizing plate and a front substrate, i.e., a front face of a front substrate, it can be provided with a preventing function high 
about the above-mentioned radiation noise. What is necessary is to perform acid-resisting processing only in a front face of a 
polarizing plate, and it becomes the composition of low cost. 

[0028]Since a transparent conducting film is the composition directly formed in a front substrate instead of a polarizing plate, it 
does not affect the conventional simple manufacturing method of a polarizing plate. Therefore, a productivity slowdown and a 
cost hike of a polarizing plate, i.e., a liquid crystal display, can be controlled. 

[0029]The aforementioned transparent conducting film of the aforementioned liquid crystal display with a noise shield is good 
also as composition connected to a conductive case which has ground potential via conductive adhesive tape provided in the 
periphery. In such composition, connection between a transparent conducting film and a ground can be made easily. 
[0030]The aforementioned transparent conducting film of the aforementioned liquid crystal display with a noise shield is good 
also as composition connected to a conductive case which has ground potential via a conductive member welded by pressure to 
the periphery. In such composition, connection between a transparent conducting film and a ground can be made easily. 
[0031]The aforementioned transparent conducting film of the aforementioned liquid crystal display with a noise shield is good 
also as composition connected with a ground of a drive circuit of said liquid crystal display panel via a flexible printed wiring 
board connected to an anisotropic conducting film and this which were provided in the periphery. In such composition, connection 
between a transparent conducting film and a ground can be made easily. 
[0032] 



[Embodiment of the Invention][Embodiment 1] One gestalt of operation of this invention is explained below based on drawing 1 
thru/or drawing 3 . The liquid crystal display panel 1 1 which constitutes the liquid crystal display with a noise shield in one gestalt 
of operation of this invention is a thing as shown in drawing 2. That is, this liquid crystal display panel 1 1 is formed considering 
TFT glass substrate (back substrate) 1 and the opposite glass substrate (front substrate) 2 in which TFT (Thin Film Transistor) 
is formed, and the liquid crystal layer 3 pinched among these as basic constitution. The picture element electrode 4 is formed in 
an opposed face with the opposite glass substrate 2 in TFT glass substrate 1, and the counterelectrode 5 is formed in the 
opposed face with TFT glass substrate 1 in the opposite glass substrate 2. Between TFT glass substrate 1 and the opposite 
glass substrate 2, the sealing member 6 for closing the above-mentioned liquid crystal layer 3 is allotted. 
[0033]With the field by the side of TFT glass substrate 1 in the above-mentioned opposite glass substrate 2, the transparent 
electrode film 7 for a noise shield (transparent electrode film) is formed in the opposite side face, i.e., the display side in the liquid 
crystal display panel 1 1 of the opposite glass substrate 2. This transparent electrode film 7 for a noise shield is ITO (Indium Tin 
Oxide), for example. It consists of films and is formed by vacuum evaporation. 

[0034]In this embodiment, the thickness of the transparent electrode film 7 for a noise shield considers it as 1000 A, and the 
surface resistance is made into 30 ohm/cm 2 . This transparent electrode film 7 for a noise shield is formed all over the surface 
side of the opposite glass substrate 2. 

[0035]The driver IC (drive circuit) 8 for driving this is connected to the above-mentioned liquid crystal display panel 1 1 . 
[0036]The liquid crystal display with a noise shield provided with the above-mentioned liquid crystal display panel 1 1 has 
composition shown in drawing 1 . 

[0037]In the figure, the front polarizing plate 1 2 is stuck on the transparent electrode film 7 for a noise shield formed on the 
above-mentioned opposite glass substrate 2. Similarly, the rear side polarizing plate 13 is stuck on the field of an opposite hand 
with the field by the side of the opposite glass substrate 2 in above-mentioned TFT glass substrate 1 . 

[0038]The above-mentioned front polarizing plate 1 2 is formed in the size a little smaller than the transparent electrode film 7 2 
for a noise shield, i.e., an opposite glass substrate. For this reason, the end of the transparent electrode film 7 for a noise shield 
was not covered with the front polarizing plate 1 2, but is exposed. The width of this exposed part 7a is about 1 mm. The metal 
casing (conductive case) 15 is stuck on the exposed part 7a via the electric conduction pressure sensitive adhesive double 
coated tape 14. When this metal casing 15 is built into a liquid crystal display with a noise shield, it is connected to grounding, i.e., 
a ground, via a certain conductive member. Therefore, the transparent electrode film 7 for a noise shield is grounded via the 
electric conduction pressure sensitive adhesive double coated tape 14 and the metal casing 15. 

[0039]In the above-mentioned composition, the radiation noise signal produced in the liquid crystal display with a noise shield is 
absorbed with the transparent electrode film 7 for a noise shield, and is passed through the metal casing 15 in a ground. 
[0040]Thereby, in the liquid crystal display with a noise shield, the radiation noise of AM radio belt radiated from the front face of 
the liquid crystal display panel 11 was able to be reduced by 10-20 dB. Contour shape of the liquid crystal display included metal 
casing 1 5 was completely able to be made into the identical size with the conventional thing. Attachment of the front polarizing 
plate 12 and inclusion of the liquid crystal display panel 1 1 to the metal casing 15 were also able to be performed at the process 
which is not different from the former. In addition of the transparent electrode film 7 for a noise shield to the opposite glass 
substrate 2, the same manufacturing method as the counterelectrode 5 and the manufacturing process could be used, and it 
became possible to suppress the increase in a manufacturing cost very low. 

[0041 ]In a liquid crystal display with this noise shield, the situation where the above-mentioned radiation noise signal is emitted 
from a liquid crystal display with a noise shield can be controlled. Thereby, a liquid crystal display with a noise shield is carried in 
a car, and even if it is a case where distance of this liquid crystal display and the antenna of AM radio cannot fully be secured, 
the situation where the above-mentioned radiation noise has an adverse effect on the receive state of AM radio can be 
controlled. 

[0042]While garbage and dust collect on the front face of a liquid crystal display with a noise shield and the workability of the 
manufacturing process of a liquid crystal display falls like [ at the time of providing the protective panel which has a transparent 
conducting film for a noise shield ], The situation where grace falls while using a liquid crystal display is avoidable. 
[0043]Since it is the composition that the transparent electrode film 7 for a noise shield was formed between the opposite glass 
substrate 2 and the front polarizing plate 1 2 (i.e., since it is the composition of the opposite glass substrate 2 that the 
transparent electrode film 7 for a noise shield was immediately formed in the front face), it can have a preventing function high 
about the above-mentioned radiation noise. What is necessary is to perform acid-resisting processing only in the front face of 
the front polarizing plate 12, and it becomes the composition of low cost. Like [ at the time of providing the above-mentioned 
protective panel ], the thickness of a liquid crystal display becomes thick and the situation where the marketability is spoiled can 
also be avoided. 

[0044]Connection between the transparent electrode film 7 for a noise shield and the metal casing 15 may be mechanically made 
with the conductive spring 1 6 for connection formed in the metal casing 1 5, as shown not only in the above-mentioned electric 
conduction pressure sensitive adhesive double coated tape 1 4 but in drawin g 3. 

[0045]In this composition, when attaching the metal casing 15 and the metal casing 15 is arranged on a prescribed position to the 
liquid crystal display panel 11, the spring 16 for connection is welded by pressure to the exposed part 7a of the transparent 
electrode film 7 for a noise shield, and the metal casing 15 is connected to the transparent electrode film 7 for a noise shield. In 
order to secure a touch area in this composition, it may be made to form the above-mentioned spring 16 for connection in two or 
more parts of the metal casing 1 5. 

[0046][Embodiment 2] Other gestalten of operation of this invention are explained below based on drawing 4 . The same numerals 
are appended to the means shown in the aforementioned drawing of explanation for convenience, and a means to have the same 
function, and the explanation is omitted. 

[0047]The liquid crystal display with a noise shield in this embodiment has composition shown in drawing 4 . In the figure, the back 
light unit 21 is formed in the back of the liquid crystal display panel 11, the control board (drive circuit) 22 is formed in the back 
of this back light unit 21 , and the connector 23 is formed in this control board 22. 

[0048]On the other hand, FPC(Flexible Printed Circuits) 25 is connected to said exposed part 7a in the transparent electrode 
film 7 for a noise shield via the anisotropic conducting film 24, and this FPC25 is connected with the above-mentioned connector 
23 at it. Connection between FPC25 and the transparent electrode film 7 for a noise shield is made by bonding said both by 
thermo-compression using the anisotropic conducting film 24. Other composition is the same as that of the liquid crystal display 
with a noise shield shown in drawing 1. 



[0049]In the above-mentioned composition, the transparent electrode film 7 for a noise shield is connected to ground potential 
on the control board 22 via the anisotropic conducting film 24, FPC25, and the connector 23. About the function of this liquid 
crystal display with a noise shield, it is the same as that of the liquid crystal display shown in drawing 1. 
[0050]In an above embodiment, although the transparent electrode film 7 for a noise shield shall consist of ITO films, it may 
consist of the other conductive film. The formed pattern of the transparent electrode film 7 for a noise shield is set by situations, 
such as structure of not only a whole surface poor pattern but a liquid crystal display over the front side of the opposite glass 
substrate 2, and it is selectable suitably in it. 
[0051] 

[Effect of the Invention]As mentioned above, the liquid crystal display with a noise shield of this invention, It is composition 
provided with the liquid crystal display panel in which the liquid crystal layer was provided between the front substrate provided 
in the display surface side, and the back substrate which counters this, and the transparent conducting film which is formed in 
the surface of the front substrate between said polarizing plate and a front substrate, and is connected to the ground. 
[0052]While garbage and dust collect on the front face of a liquid crystal display with a noise shield and the workability of the 
manufacturing process of a liquid crystal display falls like [ when this provides the protective panel which has a transparent 
conducting film for a noise shield ], The situation where the grace falls while using a liquid crystal display, and the situation where 
the marketability is spoiled by the thickness of a liquid crystal display becoming thick are avoidable. 

[0053]Since a transparent conducting film is the composition directly formed in the surface of the front substrate between a 
polarizing plate and a front substrate, i.e., the front face of a front substrate, it can be provided with a preventing function high 
about the above-mentioned radiation noise. What is necessary is to perform acid-resisting processing only in the front face of a 
polarizing plate, and it becomes the composition of low cost. 

[0054]Since a transparent conducting film is the composition directly formed in the front substrate instead of a polarizing plate, it 
does not affect the conventional simple manufacturing method of a polarizing plate. Therefore, the productivity slowdown and 
cost hike of a polarizing plate, i.e., a liquid crystal display, can be controlled. 

[0055]The aforementioned transparent conducting film of the above-mentioned liquid crystal display with a noise shield is good 
also as composition connected to the conductive case which has ground potential via the conductive adhesive tape provided in 
the periphery. Thereby, connection between a transparent conducting film and a ground can be made easily. 
[0056]The aforementioned transparent conducting film of the above-mentioned liquid crystal display with a noise shield is good 
also as composition connected to the conductive case which has ground potential via the conductive member welded by 
pressure to the periphery. Thereby, connection between a transparent conducting film and a ground can be made easily. 
[0057]The aforementioned transparent conducting film of the above-mentioned liquid crystal display with a noise shield is good 
also as composition connected with the ground of the drive circuit of said liquid crystal display panel via the flexible printed 
wiring board connected to the anisotropic conducting film and this which were provided in the periphery. Thereby, connection 
between a transparent conducting film and a ground can be made easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a side view showing the liquid crystal display with a noise shield in one gestalt of operation of this invention. 
[Drawing 2] It is a sectional view showing the liquid crystal display panel with which the liquid crystal display with a noise shield 
shown in drawing 1 is provided. 

[Drawin g 3]It is a side view showing other examples of the liquid crystal display with a noise shield shown in drawing 1 . 
[Drawing 4] It is a side view showing the liquid crystal display with a noise shield in other gestalten of operation of this invention. 
[Drawing. 5]It is a side view showing the composition of the conventional liquid crystal display. 

[Drawing 6]It is a side view showing the state where the antireflection film was provided in both sides of the acrylic board shown 
in drawing 5. 

[Drawing 7] The explanatory view in which drawing 7 (a) shows the process of sticking a polarizing plate to a liquid crystal display 
panel, in other conventional liquid crystal displays, and drawing 7 (b) are the side views showing the composition of the liquid 
crystal display manufactured by the process shown in drawing 7 (a). 
[Description of Notations] 

1 TFT glass substrate (back substrate) 

2 Opposite glass substrate (front substrate) 

3 Liquid crystal layer 

4 Picture element electrode 

5 Counterelectrode 

7 The transparent electrode film for a noise shield (transparent conducting film) 
7a Exposed part 

1 1 Liquid crystal display panel 

12 Front polarizing plate 

13 Rear side polarizing plate 

14 Electric conduction pressure sensitive adhesive double coated tape 

15 Metal casing (conductive case) 

1 6 The spring for connection 

22 Control board (drive circuit) 

23 Connector 

24 Anisotropic conducting film 

25 FPC (flexible printed wiring board) 
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^M?5 5^LT^^yFt^$n 

[0 0 0 9] Sfc, WfMTI 0- 1 4 2 5 8 4*1 (|?2 
[0 0 10] 

Mfcxtt, m&omm&*u mmthxn 
[ooii] ep^, ig i (Dmmxtt, m**fr* 

tt^fgT-r s 1 1 fete, m&mmvmmas^x 
[oo 1 2] ff C , mi©^*Kffim sit^fgT 

$€§fci6tc^ H B B ^^^;V©fI^t^lltJ:§K 

7^U;l/«5 3©»cSI*i±l5 6 • 5 6*W& 
nfcfe©t^5o 



(3) 

3 

[0013] is»/^/nctt, Tfm^y-frF 
gii©g«^ fc sMW^gMf § mmm ±%ix 

&&©tft5 0 

[0 0 1 4] $ 6k:, » l offi*StBT?H:, $Hlg^ 
*/l/©f&fflfc£lI^*;l/fctf fa?-* c ^(c <fc D> 

(D^rmmm^ «fc ^tssfpK u ifca^ io 

[0 0 15] -73, »2©t!e*StBfc*V^T, filttffi© 
[0 0 16] $fc, ^©ftSKffifCfcl^T, flft*S© 

mm- zrctb <d%<d cfc a «:«FBijft*ji*^si t %z , c 

[0 0 17] 0J*tf, Kf^±1^3±!BARjf£l 

ifcg-cfc* c fiftWcis^-x h ©lOTH^tf 30 
*Wt« c ffi^-x h MftT^g&giffte y - 

[0 0 18] £fc, ARlS^tSKt, ARSfcS 
ffigp#©#> < * - y - > T R£ L T*5 < £ 

•rs ens,, u^Lft^a, colics, 
n. $>(om&tmcwm s <: t k «t o siis n* a\ 

±E/^-y-yy*ff*573S-e», C©£53M 40 
7^$fflLJt<, fiittfo iPtS^f^gl©*^ 

[0019] ctucMu SWW«i*fi)tttio8iifl| 
tciattfe»-&fctt, 8i8£«gtfEI*B&ihl£©TS * 
§ c £ fc^BHT § ±fB© <t 5 

[0 0 2 0]SP13, 07 (a) fc**«fc3fc, fl7tS6 
Hi, If, fl^gft^SPVA (#ue-;l/7;l/a 
-/W 16 2©Wffi£TAC ( h y 7-fe^;Hz;l/o- 

X) 16 3tff&W-£>ftfct>©"?fc3„ C©fg^«6 1 50 
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ftU aW#««6 4tt-?3©TACl6 2©±KR» 
5>ft, t©±K«i**6 5Wtn«, ^LT, C©£ 
3*ffi)t*i6 1 fcSWKltttt, 07 (b) fcjjs*<fc3 
ftffl 6 5 «fc 0 Ji&j^*^ 5 l ©MM 
!3^t>$n§o £©«fc$fcLTJftffSft3i£iiS*SiI 
tt, ^-;bF^-Xi:ft£:&B^-X6 6tciKlfl£n, 

±IB1B^«1 6 4 fl»J*fclU X 6 6 Km 

SftfeS«W6 6 a£ffli;T, yyfyyFt&MZh 

3o 

[0 0 2 1 ] ±iB©«fc5&*igt*^T, ftfl 6 5 

tis fSTte^e i fcj&na^/^i/S 1 ^©Kfcffillfs 

mzmt&zwez*^* <:©«£, *#*tt© 

tt«!6 5*W^^-3TlHMmi6 4§gl^6 6 

[0 0 2 2] Z.<Dfctb, mWmnMG 4 tfe^6 6 a 
fc©K©SP^K:felt5)teJgl6 5^^*1-§Ct, ^§ 

6 *%mm.6 \<Dmm\zwt.tf%^tnm, mm. 
mwvmmi&T^ 3 7, h 7 v sett 

[0 0 2 3] 

a6frc. *«^©/^X^-;l/K#t«r H ^gltt, ^ 

[0024] immmcMi, mmmtas^ 
T&vrcm/ j xfi^tt, mmmnmK & ? tms 

[0 0 2 5] LfetfoT, 

X fe , ±IBIiW/ >T X^ AM7 $>*©£Mtffi8fc:liK* 

[0 0 2 6] /^Xiz-^FfflOlBMltl^ 

m'mmm^mKd^^m^, mm. 

^mmm * t v zvmmvft § « 
mmmm^m < * 0 , ^©^ n p n tt^s^ t»ns 

[0027] sfc, mmmnmit, mmtmmto 



5 

[0 0 2 8] S&fc, &ljg*«lt& 0»t«TfH:ft<, 

v7*M\tzzi:ft'e%Zo 10 

[0029] mztD/jx^-iiviim&mm 
it, m<Dnmnmt>\ zommmfbtimm 
mmr-f^bx, vywvmzGtzmn 

m^x\t, mmmmmt^^y^tmmm^ 

[0 0 3 0] MfB®/^X^>-;l/Ftttffill^ 

[003 1] sfc, WEo/-fX^-/i/Ff?rf?«iia^ 

y vmrnfriXs mm^m^v<Dmmmm 
ommit, mmmmtV7<yyvt<Dmmm% 

[0 0 3 2] 30 

-m,m i ^v^L03tcs^v>TOT^^-r§o * 

tt, TFT (Thin Film Transistor) jW&SSftT^S 
TFT^XIS (&g«) 1, ttfiltf^XfilK (tul 
S) 2, fe^tfcn5>0^t^$tl/c:rfe a a l3^S* 
«i:LTffM?tlTV^o TFTtf^Xgfclfcfetf 
3ftft#7Xg«2tcDM»C^ H^«ffi4^t 40 

FT#7*»K1 fcft|R]#7X&K2 ±|5 

ttufi 3 m±t%rctb<Di/-mw 6 jWEsnr^ 

[0 0 3 3] ±mmv Xifi2tW«TFT #7 

xgK i AM t tis^iJE, ip-^i^xsis 2 <d 
m^m^)v 1 1 fcfe^s^fflUffitcti, m%*/~ 
frmmmm ommmwo 7wenT^5. 
c ^x^-;i/ Fffll0M« 7 (i, 0ij*fcf i t o 50 
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(Indium Tin Oxide) mfrZK*), Ht^oTffM? 

[0 0 3 4] «l£DMIfc&^T, 7^X>-;]/Fffl 
SttttffK 7 ©$J¥fc* 1 0 0 0 A t U ^offiSKti 3 

0 0/ cm 2 fcl/TVSo ci(D/^XV-;VFffllBM 

gi7 it, mxyzm2<omM<D£mm2ft 

[0 0 3 5] $fc N ±f31 B H H g^/^;n lfctt^ cm 
[0 0 3 6] ±IBfc B B ^^ 1 1 zmrcy-fX'y 

-^vnm^mmit, m 1 t^ri^^T^ 

[0 0 3 7] HBKCfc^T, ±fEttft#7XSffi2±fC 

ffM^n/cy-YXi/-^ fjwms!7 ©±^ * 

filftKl 2«f£tra>5 0 «^ ±13 TFT # 7 

xsis i icmzmfiyxmzmmt&mm 
mat, m\mm \ 3mkmnx^z> 0 
[0038] momma 2 it, /jx*s->],m 
mwnmm, mmxy*m2£ t> t>m>tev 

mwuji 7 ©M^fiifts 1 2 tiwan-f *a lt 

V»* 0 <l©^t±l§l57 aOfittflKfctf lmmgSrcfcSo 

^r-X (#«tt^r-X) 1 5^«i*SnT^So 
l^r-xi 5fcJ\ />TX*-rt>Ktt£$iag*SS£ffl 

T, /^X>-;VFffllBM®l7«, ^Sffiffitttr 
-7°1 4*«fctf*Jl^-Xl 5*^bT»«l«n*o 
[0 0 3 9] ±i3©^tCfc'^T, 7^X>-;VF^t 

m^mmtts^x^K, mM/^xi$m, 

xi 5*iuT^7^yKica[sn«o 
[0040] cnfcAO^ y^xv-;i/F#ti H B B ^ 

M7>>W©li^/^X^ 1 0-2 o d Bfaatsci: 

fee sfe, mmi 2<Dmwfs %z.xsm>r-x 

1 s^osfta^^n imm^-^ mt&t> 

SS2^\«7'f XV-;l/ Ffflj^Sffi!7 ©ttflnlcfe^ 
[0041] *y-rx->-;i/Ffvff ffi^S^gfi-ett, 

mfrzmmnmmmmtzcttfxzzo crnic 



(5) 

7 

t <om*-fftwmT? * -3 x t. , ±m 

%nm%z.£1$X%% 0 

[0 0 4 2] $fc, /-fXS/-/l/KfflOaW*«ll*t 

tsfra^/i^tsw-fti^© * ^ fc, /4Xi/-fr f 

^SBOiillS©^IH4^<gTf S ££^ m% 

^rnvrn * k ^xshmmrt § mmm % 

So 10 
[0 0 4 3] £fc, «|fijJtf7X»R2 £$fflftKl 2 k 

XS'-rt' M1BMII7 ^w^ftfdff^&sfr 

5o EWBMStiSHttffi l 2®Mfflfc 
£H^*;i>*fBtf £«£©<}: 5 JKAS^gSOJ?* 

fcft^tSo 20 
[0 0 4 4] y^X^>-;i/FffllBM«7 £<k 
«y-Xl 5fc©J8*fctt* ±IB#«^ffitttr-7° 1 4 

tifci**14©JSMfflfc?fc 1 6 tc<fc OttttSWfcff ft 5 £>© 

[0 0 4 5] £©*Mm £S^-X 1 5£ffl&tttt 
%>M, £S^-X1 5 1 1 KMLXffi 

Fffl!HM«7©fl07 a(cj±jg£ft, />fXS/- 

[0046] immm 2 ) *^©^i©ft!i©Mi 

±, MIB©gIffi * L P-©lt^ 5 ¥® 
fc{i|S|-©f?Hf£tt!BU ^©tftBMtB§T5 0 

[0047] *mmmwxm%;jXis-j\<Fttz 

43v ^r, rfe B B^^/n lowiifctt/^y^^ ha 40 

b2 ltflSttfctu o(D^y^7^ha-yh2 1 
©fffit«3yho-;l/Sfe (IMSg) 2 

[0 0 4 8] yjXis-hmmmmwmas 

VZwimmi attt, B#ttl*«it2 4*ftLTF 
PC (Flexible Printed Circuits) 2 5^jgft$tV C 
©FPC2 5{4±E3*^*2 3fcggR*nTVSo F 
P C 2 5 ty^X>-;l/Fffll0M«7 fc©8$«, 

gtfttSMtl 2 4 ifeffl^TWfBMt^ffit-r 5 C £ K 50 
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«J:»)fTftfc>ttT^*o ffl©TOi0 1 tc^L/cy^X^ 
[0 0 4 9] ±830*JSfc*v^ /-rX^-;VFffll 

BJMffll 7 2 4, F P C 2 5 *5 

wtmmx&Zo 

[0050] f/-c, w±©^i©^it*3^T, y^x 

*>-;i/Kfflaw«Wl7ttx I T0)Ifr5>&5&©£L 

t^s^\ zftm(Dmn'mfrt>%%&(Dx&ox$> 

<fcv\, y^X^-;VFffl!0M«7©»^ 

- y # xss 2 ©MW t m § ^s^fc/ ^ 

*- y m 5>f\ «IIJl*gS©$^©lH»fc:Sfctf 
[0 0 5 1] 

mmmhm w±©£5^ ^^©/^xv-^f 

Tfirtzb t s mmftu t Mis t ©rei ic m m^w. 
(Dmm&tti, vyvyvicmmztix^mm 
wmtmz-x^mxhZo 
[0052] cntc^D, yjx^-jwmmmm 
mMtmm>^*mm%%(D&*)\Zs mxv 

[0 0 5 3] Sfc, 10^«li^ fi^ttuSSi:© 
Hfcfclt5B5S1S©m BP5luSfe©Mffi^EJgffM 

So 

©ffiil^S^?Stf^4^§oi:^^^ 0 L/c^o 

[0 0 5 5] ±IB©/^X>-^F#t«Hl^gH 
tt, MiB©5tBM«§l/^ ^©Ji3Z2g^c^^?)ti/c#* 

[0 0 5 6] ±l2©y^X^-;l/F#fMHl^ 
Sfitt> MIB©1B^#«1^, ^©iag[5t;:EM?n/c 
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mmwm&t?7^yYt<Dmm®mz'm*)Z.tif * [H7] 07 (a) m^mm^mm^^ 

[0 0 5 7] $fc, ±CO/^X'>-7l/F#t«ft^ SK 07 (b) (4, 07 (a) fc*LfcIgfc<fc?TS! 
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TKlifico^M/^f^Bfl] 10 
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[0 1 ] ^^^(D^M^^^M^io^f ^ y 4Xy— a> f 


7 


j ^ Xi/—)]/ FffllBMSl (lBM®f 


to * y*S,*-^S^*'TS^fflll rH IW! 7? /=> 
1\l e (IXBH^^Sla^.^ 9 lit'J LHJ 12S3 (, aj / 3o 


7 a 




[02] 01 £^Lft/^X^-/l/Fttt$ll^/f^l 


1 1 






1 2 




[03] 0 1 ^LTcy^x^-jiYum^mm 


1 3 






1 4 




[0 4 ] #8liB©^S&©ffi©i$igfc*5 § / ^ XI/- fl/ 


1 5 






1 6 




[0 5] «©$llgt^B©#&£*t#Jffi0?& 


2 2 


nyhu-m$L (wmm) 


§o 20 


2 3 




[0 6 ] 0 5 KTjkircTZ U ^OWffiKKWWJtJIW 


2 4 






2 5 


fpc (7\s**s?)W)yhmw 



[01] 




(8) 
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(72MW% ?m W& F£-A(##) 2H092 GA48 GA50 GA64 KB01 MA04 

mftsmm^mmmzm^ v na25 na27 paoi paog pah 

*-7m&m pai3 

5G435 AA17 BB12 CC09 DD12 EE42 
EE44 EE45 EE47 FF15 GG32 
HH12 



